In a recent study conducted in a cohort of 52 septic patients, Monserrat and coworkers found that profound failure of peripheral T cells to convert from a naïve phenotype to an activated phenotype has positive predictive value in identifying patients who do not recover. These data support the hypothesis that failure of the innate immune system to engage the T-cell compartment contributes to sepsis mortality and provides motivation for the development and clinical evaluation of immunostimulatory therapies for patients with sepsis.
Clinical scoring systems stratify patients on a population basis, but they do not have sufficient sensitivity and specificity to answer fundamental questions about individuals. For instance, is the patient infected, responding to therapy, or likely to recover? In this issue, Monserrat and coworkers [1] report their examination of surface marker expression on peripheral T cells over a 28-day period (intensive care unit [ICU] admission through follow up) in 52 patients with septic shock and 36 age-matched and sex-matched healthy control individuals. Consistent with previous reports, this cohort of septic patients had significantly depressed T-cell numbers on ICU admission that persisted for weeks [2, 3] . Monserrat and coworkers retrospectively classified patients as either survivors or nonsurvivors and showed that, with the exception of injury severity assessments (Acute Physiology and Chronic Health Evaluation II, Multiple Organ Dysfunction Score, Sepsis-related Organ Failure Assessment), these two groups of patients were similar on enrollment.
Although all septic patients had similarly depressed numbers of CD4 + and CD8 + lymphocytes, serial profiling of the absolute abundance of naïve lymphocytes with different phenotypic markers revealed significant differences between survivors and nonsurvivors. The number of cells expressing surface markers of the naïve phenotype was significantly higher in nonsurvivors than in survivors.
Other biomarker studies of ICU populations have examined additional patient populations (critically ill nonseptic patients, and patients with sepsis and severe sepsis) as well as healthy control individuals and patients with septic shock. The comparison between septic shock and health reveals the most profound differences, and it is easiest to power a study with just those two groups. However, it would be valuable to know whether Monserrat and coworkers' leukocyte phenotype has utility outside the diagnosis of septic shock. No standard critical care protocol was followed for this study, and it is possible that current patient management regimens do not effectively treat the nonsurvivor patient cohort.
These findings add to the body of leukocyte phenotyping studies that aim to differentiate patients with syndromic diagnoses that are common in the ICU setting [2] [3] [4] [5] [6] [7] [8] [9] . Results from single-center studies have illustrated that there are multiple leukocyte phenotypes with potential clinical utility for either diagnosis or prognostication. Monserrat and coworkers [1] found that the best receiver operator characteristic (ROC) curve based on a single variable was obtained with data obtained from ICU admission, and a cut-off of 136 CD8 + CD28 + T-cells per microliter exhibited 70% sensitivity and 100% specificity for predicting death (area under the curve [AUC] = 0.84).
In earlier work, Saenz and coworkers [4] identified a monocyte phenotype (total number of monocytes per microliter [= 445] + percentage of monocytes that were CD13/HLA-DR positive [32%]) that distinguished survivors from nonsurvivors in patients with severe sepsis (AUC = 0.918). By combining two informative variables, those investigators extracted additional power from their data. Tschaikowsky and coworkers [5] have already shown that lymphocyte and monocyte markers exhibit concordant changes in a cohort of patients with severe sepsis. It would be valuable to know whether combining the positive predictors from the study by Monserrat and coworkers [1] , or whether combining lymphocyte and monocyte phenotyping in the same study, would improve the ROC.
This study raises numerous questions. If survivors are responding to therapy and recovering, then why was the ROC performance best at ICU admission? Is it because of loss of individuals from the nonsurvivor cohort, reducing statistical power at subsequent time points, or is the immune compartment in nonsurvivors responding to therapy even though these patients die? Additional demographic information would be valuable to assist in interpreting these data, especially regarding existing co-morbid conditions and the admitting diagnosis. Based on the results of interventional trials, it is clear that the type of patient and ICU can influence the efficacy or utility of a test or intervention (for example, intensive insulin therapy has different effects on outcome depending on whether it is instituted in a surgical or medical ICU setting [10, 11] ). If leukocyte phenotyping conclusively identifies a group of patients who cannot be rescued by current care, then how should physicians use this information?
From a mechanistic standpoint, these data add support to the hypothesis that failure of the innate immune system to engage the T-cell compartment plays a significant role in sepsis mortality [12] and suggest that immune-supportive or immunostimulatory therapies may be of value in the management of the septic patient [13] . Further development of a leukocyte phenotyping-based test for ICU patient stratification beyond clinical scoring could aid in both diagnosis and prognosis and, if validated in a prospective patient cohort, could be incorporated into both clinical practice and clinical trial design.
